Five patients developed severe pulmonary oedema in relationship to elective anaesthesia and surgery. The oedema was due to increased capillary permeability in four pati~nts and probably due to increased capillary permeability in the other. No cause could be found In any patient.
RESULTS
The operations and clinical features of the "reactions" are shown in Table 1 . Four patients had uneventful elective surgery and the other patient (Patient 1) had runs of ventricular tachycardia during thyroid surgery which were treated with lignocaine and practolol. This patient was not thyrotoxic. All patients had previously had uneventful anaesthesia and three patients had previously received all the drugs used at the anaesthetic associated with the reaction. No patient had any evidence of cardiac disease pre-operatively. However, Patient 2, who developed arrhythmias prior to pulmonary oedema and cardiac failure subsequent to its development, and Patient 5 with carotid artery disease, probably had cardiac disease.
In no patient was there evidence of aspiration, or airway obstruction. All patients received piped gases. No patient received blood or excessive intravenous fluids. In Patient 3 the pulmonary oedema was evident during surgery and in all others was first observed in the recovery room. All patients had postoperative chest X-rays showing diffuse interstitial oedema without cardiomegaly. Four of the five subsequently undergone anaesthesia. In all patients the pulmonary oedema was of sufficient severity to produce froth in the patient's airway and anaesthetic tubing. DISCUSSION Nunn describes the large airway flooding stage of acute pulmonary oedema as a sign of imminent death. 3 The two major mechanisms for pulmonary oedema to occur during anaesthesia are membrane oedema, which is due to a leaky alveolar capillary membrane and associated with low-filling pressures and an oedema fluid/serum protein ratio of greater than 0.6, and hydrostatic oedema which is associated with high-filling pressures and an oedema fluid/serum protein ratio of less than 0.4. 4 ,5 Membrane oedema is usually the more severe form. 6 The cause of the reactions has not been established. The measurements of filling pressure and oedema-plasma albumin ratios in these patients suggest that the oedema was .4naeSfhesia and IlIlensin' Cure, j'ol, f.I. . .vD. ], Februarr. /986 membrane in origin. It must be conceded that in only one patient were left-sided filling pressures measured, but in two patients with evidence of cardiac disease the oedema fluid/serum albumin ratio was diagnostic and in the remainder the left and right filling pressures should be similar. The most likely cause of a membrane oedema during anaesthesia is acid aspiration, and while this may be 'silent', all of the patients described were fasted, easily intubated by experienced anaesthetists, and there is no evidence that aspiration occurred. Anaphylactoid and anaphylactic reactions during anaesthesia may rarely produce membrane oedema as a clinical feature, and any of the possible clinical features of such reactions may occur in isolation. 7 There was, however, no supportive evidence of an allergic mechanism, although such a mechanism cannot be totally excluded.
There is a possibility of gas embolism in the patient who underwent laparoscopy but this causes a hydrostatic oedema. 8 Indeed, in the absence of a proven cause in any single case there is no evidence that one aetiology is common to all these reactions.
A literature search did reveal one similar case. The patient, described by Macintosh in 1948,9 had a herniotomy and an hour after he returned to bed developed pulmonary oedema. 'He caused us considerable anxiety. He had to be nursed in the Trendelenberg position in an iron lung and was given oxygen continuously'. Tracheal suction had to be given repeatedly and at the end of forty-eight hours he recovered dramatically.9 However, we suspect that similar episodes are more common than the literature suggests, as questions regarding similar cases are frequently asked the author (MMF) when speaking about allergic reactions during anaesthesia.
In spite of the apparent severity of the pulmonary oedema, all but one of these patients recovered rapidly with IPPV, PEEP, Anacsri1t>s((J and !ntefl5l\'e Care, Vol. J4, ,\0. /, FebruaTl '. 1986 and volume replacement. The other patient had a stormier course requiring ventilation for five days and inotropic support for three days.
There remains the dilemma concerning techniques to be employed in future anaesthesia for these patients.
The common pharmacological agents in the patients are thiopentone (Macintosh attributed his case to a 'new barbiturate') and volatile agents, and the possibility of some adverse reaction to these agents cannot be excluded. In addition, nitrous oxide and oxygen were given to all patients. All have received letters stating drugs given and the problems but in the absence of a diagnosis a logical plan for subsequent anaesthesia is elusive. The authors would welcome suggestions.
